A major purpose of the
Technical Information Center is to
provide the broadest dissemination
possible of information contained in
DOE’s Research and Development
Reports to business, industry, the
~academic community, and federal,
state and local governments.

Although portions of this report
are not reproducible, it is being
made available in microfiche to
faciltate the availability of those
parts of the document which are

legible.



'LA-UR -87-2966 OoNF =575 - - )

LOs Alamaos Natondl Laboratory s operated by the University ol Calitornig for the United States Department of Energy under contract W-7405-ENG 36

LA-UR--87-2966
DE88 000509

TITLE TRAINING ENGINEERING: A PARAMETRIC APPROACH TO
COMPUTER-BASED TRAINING DESIGN

AUTHOR(S) MARY STODDARD TRAINOR AND ANDREW E. ANDREWS

SUBMITTED TO 97H INTERSERVICE/INDUSTRY TRAINING SYSTEMS CONFERENCE

DISCLAIMER

This report was prepared as an account of work sponsored by an ugency of the United States
Gavernment. Neither the United States Ciovernment nor any ugency thereof, nor uny uf thew
employees, mukes nny warranty, express or implied, or ussumes uny legal linbility or rexponsi-
bility for the uccuracy, compieteness, or usefulness of uny information, apparatus, product, or
process disclosed, or represents that ity use would not infringe privately owned rights. Refer.
ence herein (o any specific commercinl product, process, o service by trnde name, trademark,
manuluctucer, or otherwise does not necessarily constitute o imply its endorsement, recom-
mendation, or Tavoring by the United States CGiovernment or uny ugency thereol. The views
and opinions of authors expressed herein do not necessarily stute or reflect those uf the
Umited States Government ar any agency thereof.

y e A L R L L R Y N T T agndas thgt the 1] S tyovnthmmnt dphang g aoneag g s tayatly fron bhennae 1o pubiah ot teprodgen

thae prghlon e foarne ob b SV e b alaw ot to e an toe )Y Dyavaramant fgrposes

oo s A o Bt ooy o al oty g et D M o shiee cdnbly B b e gy waoth portormmd podee the agsgronn of the () Y Dimpartmpnt ot | nergy

| ST
LOS AGRNOSS LoshamosatonLavoratory

e
POMAM N AR e

Iy BAAIIAAFLI® Im ikl 1RSI ER
R RIS DINGE AR AP v


About This Report
This official electronic version was created by scanning the best available paper or microfiche copy of the original report at a 300 dpi resolution.  Original color illustrations appear as black and white images.



For additional information or comments, contact: 



Library Without Walls Project 

Los Alamos National Laboratory Research Library

Los Alamos, NM 87544 

Phone: (505)667-4448 

E-mail: lwwp@lanl.gov


TRAINING ENGINECRING:
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Training engireerifig, 4 new rtite! *or o tares et crairiag (CBT), has been devised and pu®
1Nt use by the Cognitive Engineerir; Uesign »t woquegren Tagm (CEDAR) 4t Los Alamos National
Laboratory. Training engineering *s 'mo appticsmrar of sonantafie peinciples to the design, con-
struction, And operation of efficrert *raveang 5 5temy o Such o gn 1poroach 1S necessary because of
the leyvel of camplaxrt, C8T destge 1 fe,e')iment myg reacrel w1th the new agvanced technalogies,
instryctignal dncagners are urIer prosgsLee ) e ! trass new tRchnplogies more rapid'y than has
heen o egutred 'notre oDast, yet faa madet, e wmergat ty 1! esigners in this process. Training
“PJIARRPING 1§ $.CN a4 redel, 1t prosries tecnanpoes fir fagrgn and fevelopment that are derived
from successful 2ngingering tacrrijues, "M paper beging 41th 4 115Cussion of the engineering 1o-
proach ang *ren dpplies *his apiroac™ * *~1inveag. Examplay feom zrototype CBT projects at Los
AVamos are used *narcugnout fo 1TLste e e Tranteg eegiroer e Coreept,

[NTRCOUL TGN Jver tRe past ) goars, gur knowlodge Of ufe

fwityen dosigns for (BT nas emerged to the point

This paper gddr2sses *he issue: ilow ran [HT trat we nhave learned Jhere CBT works and where it
desigrers and developers keep up ~1th nuw ".aIn- 40us not, We nave also Yearned tnat computers
~0'ogies and provide sound inytructianal aproactes alune cannot so'lye ~«isting trawning or performance
~HVch mpat user’project requirements? troblems and that o«tenstiye neads assessment and

carefyl 495|?n are necessary 1 f CBT programs are to
TP1s tssue wtl) be tirkled using the ghpraacn be successfully implementad,

~atlogd *ravning aagrronrarg (see Fyg, ). T e

qineerie approach v lunas golect g fea g e Altho.gh gur knouledge has 1ncreasnd greatly
rapl for treorognt Juo. e toots an onry e e tn the area of CBT dasign, tre nardware angd
Shada oot anly softaare acd rardayre b0 gty s0ftware 'echnnlogices supporting CBT have adsanced

GUPRarant Jugyan 0 e pgement ety ey, At A nueh greatar pacn, Now we have relatizely

Low=tast jersonal computors s1th the same computing

instructionai Theory ——
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power available only from larje Mainfranes two
decades ago. We nave softwdre tool!s and systems *J
facilitate the authoring process, =nabling tne
development of much more sophisticated systems in
less time and by less hignly trained personnel, we
have the capability of staring massive amounts of
information which is very rapidly retrievable with
a personal computer from storiage medya such as (D
ROM, We can see and rear realistic problem solving
SCeNArios and then ~ark ~itn them 1n 1n gluctsionrd)
c:ntext v'a nteractive vi1deodisc and qijital
audio. High quality colar graphics ard animat an
are able to provide the fidelity of actaal 1100
when video is not obtainanle or cost effectr, .-

Since the new hardware and oftwire *oin-
nologies have been so well pudlicizad 1n *rap
academic and popular psess, manigars 10 goverroent
1ng rdustry are ancreasingly ctomardtng Lso o F tre
rew technologies, They read the ambitious oririses
2f tre naw announCements and brgome CCRyTACwd Ty
All therr trainirng ang perforTance prodiemy an e
solyed 1f they only purchase .ragucts (, ¥, art !

Repid implemantytrgn of trese ryri, e 4o
software advancements by lesijners mas res,ital tn
4 need to make design and leselopment d4p;raa . tes
used for CBT more resporsive *tQ the complaers, .f
the task., Two examplas of areas regquiring ra,, o=
proaches are nardware and software selnction gna
s¢reen gesign,  The selection of mardware ang
sottvare for a particular Jeve!ipuent project g
noa Tuch more complec than 1A *he Vast, requtrang
drfferent saills nn Pre part of teo so4ff and o iten
g jragtar time commtment,  Fur examplo, frare o gra
l.ul""‘ntTy Feor 400 1ithoring Sp8tamg Frem ooty
croose,

Tha rhallunges an dngiining an visy=* = taarn
Ar Y raSy =t SySten are (harging drastically be-
Sause 0f the amplenity of hoth functian and chotce
Aadded By the new *ocknelaigies, furielines ae hayve
relted upon 1a fRe past for soreen desijn ira hes
wming obsaleta v ' ang arn aot ab'e *o he replacnd
befare a naw, mara poaerfyl tochagloyy nnerjaes,
Traln|nq nnginnering snould provide o hegiapaing for
the eyolytign of new APprodches, which are mere
rasponstve to *hig newfound compleaity, This come-
plexity 1s here to stay, 15 15 (BT, andt, thoreforn,
tnvestment nto a *ratning enginenring aytlagk
should be cost wftactrye from a mingjenent
standpoint,

lratning engtneering 15 both 34 procedural ap-
nrodch and a philosophy, On %he philasophicyl
level, tratning enqginnuring smhracey practtcality,
praymatic dectision mauina, butlding ar creatir} new
things, destyn, uttlity, and a joal nrientition,
It tncludes an attitude that approsimatinn s ac-
ceptable inttiall, anl precision {5 achieved
through 1terdation,

This paper begins with 4 Junoral disrassion of
the enginnering drscipline,  This tx followed by
description of A structura) snginerr's appraach *o
A construction problem and a tratning engtnear’s
approach to a LBT prohlem, The tratntng anginuer-
vng approach 1s then symmarisef,

ABOUT UNGINEERING

The discipline of sngineering 15 A proyen one,
Some of the greatest human dccomplishments py,e
baon butlt hy engineerg: the lyj-Manal, the Golden
fiate Brigge, the Hogver Dam, These accomplishmonts

roflect the buil2ing of axtremely comp'ax sjystems,
~htch needed to be buiit to last, 9e on scnedu'e,
e bui1lt to specifications, and he puilt to be aes-
tnetrcally plaasing. LUBT *today 1s becoming altast
as complex! How ~ere such complex ongireering
projects accomplisned and w~nat can (BT learn from
trem?

Engineering reguires a systematic anproach to
tes1yn, construction, and project maragement. [n
*he field of engineering, design is based upon
arayen theories from which the systematic approach
15 derised. Because of the large number of vari-
19’24 ro croose from and the large number of dech-
51xn points, a systems approdch 1s necessary.
Yoyoartholess, the engineer who exclusively folloaws
y systems approdach does not usually succeed, The
arotuct of nis engineering skills may b struc-
*urally sound, but it may be aesthetically
f1sp'easing *0 the human eye,

Tne systems approdch 1s not new to tre fialg
3¢ instruction,t but the theoretic basis for CBT
ads stim until fairly recently.® Tne numbar of
s*.11es that have been performed in tne arca of
Sympgters 1n insteyction (s now massise, compared
'o oven ) Jecade 1;¢c.  Therefore, the basis for the
sy3tamatic approach is now more sound, enabling us
‘o take tnm hold :%ep towards an engincering of
training., Althou;n CAT design {tself 1s not yut 2
science, 1t does hase an evolving methodological
base from which one can work systematically. The
fi1old of architecture is not a4 sctence either, yeot
it is a vita! component to e-agineering prolects.
Early CBT was either direct conyersion 2f in axiste
ing raurse onto the computer or an art form, ‘o
CBT ¢y be, like engineering, based cn a 50714
founda’1on and yet also leave -nom for ¢rearivity,

in camparing training engiapering *n tre
atractural enginenring flald, one can see the foi-
lowing analygies 1n *erms of roley:

Architect ¢ Structural Engincer ¢ Ruferpncrs nn
Matertals « Instrucrtional Oesignar ¢ Software
Ooyaloper o Subject Expert

T™a dnstruct - nal desiynar's role, howevsr, ancome
passes Pashy orfarmed by the architect as well as
the strycturdl sagirenr,  This rola {s f11-gtratag
more cloarly 1n the secticy followtng,

The fratndng waginearing approach aiso puts
*he rr|1n1nq gepartmant (n q modes of heinyg
rogquiremintsedriven; 1t halps avatd the pittall of
choosting to d¢ CBT Just co do CBT!Y  An enginenr
would not crogose to butld A bridge arrgss a4 riyer
Just berauer 1t s an attracty,e locaton foar g
Seadgey e she woulg o rogquire a well <domagnyteated
nend as well as adecquate funding,  In o adfition, the
bridge aould net te built with 4 perdestrian path
and s tanes vt it was tnoa tow populatton ared,
Yot today, many tratning degartnents arse enplorent -
1ng CBT on tnapperapriate applications with bardaars
and softwars contagurattans, hich do not o maton thp
Gt Newds,

A STRULTURAL ENGINFER V5. A TRATNING FNGINLER

In dotine tratning vagineering nare cloaelty,
tots useful to go through 2 scenarig of 4 s teye -
taral enginoering ovample and theon follew 1L with
scomaria of g teatning sagineering sxample,  Table
I sammavipog thn chararterprlittoy of nach iy -
TART TN
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9 The gestred I'me scale, r2 "Minimize 1ncon-
venience.

This info maticn was complied, recormangatiang ,ora
made, and a report w~a$ Submitted L2 tna t3,n
council for review.

Training Engineer's Step 0: Needs Assessment

A military rolleqe determined that it nandeg
to integrate tne use of computers 'n s Cur-
riculum. A general, ~ho saw the emerging ra'a nf
computers in every faret of the armed forces, a3
corcerned about the college's nc*® 1gejia’ciy
preparing officers to use computers t1n tha nar-
tlefield of the future. Therefore, several ~embars
of the faculty started attending short (BT :gurses,
cunferences, and expositions to !'2arn more. As
more of tre faculty members gained oxpertise 1n tne
area of military science, they soon recojnize! tnyt
"hey neded 0 consult w41th some exturngl feerts
in the area aof CBT Heafore tney commrtiat 13-
nificant resources, Consequent'y, ®ney hirsy o
independent institution to perform a needs 1Ss5=sa-
ment .

In the needs is>sessment, the fFolluaing ails
done:

¢ The education/training qoals of the 3" 'ege
whre 1dentified.

o The current traininy system ~as crdrac-
tariced, through adservation of classes and
interviews with facully and students.

o lesirabla foatures for tre octinal tryininyg
system aere 1dentified *hrogn g%t e
SUrinys,

O Tho currapt and ldesirablae ¢, e g, 5hamg
aBre Compared, Any tne Safforences in
progect requiremerts Lo oy rannd,

8 he ocost and fagrtaty constratnts aere
stutind,

0 Tre schedula s rogtnand,

e A naads assesgrent roport aas o relarad and
sabmittod for raviaw and se by theoool-
Lage,

] '

Stricturg!

Engirner’s Step 1: Desiyn

The tawn council regfowed *re .|r‘.|!-'§|5 ropgrt
and accept xd its rocommendationg,  lts tirsr rocome
mengation wis %o o bt on bid far an engineering
firm to desiygn “he hradge and cogrdinate i*s build-
tng. These steps were donn aad tae snginners wern
20 board, The heay engireer, Joc Fraser, was
responsible for producing a desiyn plan far *he
prajact, For this, he relied yoon hisg own
knawledye of structyral enginaenring, as well g5
Anowledge he hay gained from the gnalytical study
Ind other sources.  Specifrcally, e used anformgs
tron on:

® Chardartertisttics of Jifferenat hithitng
materygls

o CLurrent yonstruction costs

@ Physical foagtyros of Jtffarent | 551h10
sites for the new brgye

o fiaologica' charactueristics of the ey

e fuality control approacnnes

e How to butld 4 bridge across '"his type of
rlier with this typa af span and required
load

o Maintenance altarnatives

e Aecthetically nlaasing vs, t1aploasing
hridge designs

o HMequired time scale for such a projoct

e Contents of g design plan for 3 brigye,

Mr, Fraser worked w~t*th an architect to oull
togetnar the specifications and complzte tne
greviminary design plan,  Thig plan 1ac'.ded ~cials
and artist's skatches of the bricge, Beciause Mr,
Fraser ~as a licensad engtneer, he had %) make cer-
*ain trav his plin reflected his skills and in-
s21lled rust in the reader, His plan was reviewed
by the angineering firm internally and then
revised. It was then taken to the town council fsr
pralininary raview, comments were collected, and 1t
w33 again revised., The plan was then made pubdlic
) the *town, and comments were received at a town
~eeting. Final revisions were then made,

Triin'rg Engineer's Step 1: Instructional System
Jesign

ihe reeds assessment Study w~as resiewed and
iccented by the college, and the first recommenda-
*1an (to assemble a design and developmant taar)
was 'mplemented. This tean consistod of three
people initially, an instructional aesigner, a
rardware expert/software developer, anc- a1 subiact
Tatter cxpert (rotational duty). Trrs team .as
rosponsible far the first phase of tie projent,
deyalopment ynd testing of one CBT course to re-
nlace an axisting course for which there sas an
instructor shortage and a stable subje:t matter,

The “nstructioral designer, Sara Long, set ou’
to wrile a Jesign tocument, For this design docy-
ment, she relied not only upon her own knowledge of
CAT design but alsa studiad the recent literature
Yor new approaches which might suit the needs of
this pro ect. She consulted w1th the hardware/
software ospert on the optimal confiquratian 5 iga
here and sent this expert out to variuns v si-
tions to crr*ique curre. t technologies <nd repart
back to haer, She consulted with the subject matter
expert ind they systematica’™ ' selected 4an anplicge
tion, «hich wou'ld have a high early payoff, The
subjrct natter expert resedarcied the knowlwdi;e hise
far the chosen application :nd discavnrad
~idespread discontent ~ith the current course cur-
riculum; students clawned ‘r'tle of the classrogm
tratning w~ds transferable ty *he fiold, n hor
cost/rasource estimate and scadule, she fart)rnd
1n an analysis of the knowled ;e bdase into tne
design twme, Shs planned tg oxamine the corceptual
moge] upon which the currsant 'nstruyction was bascd,

In ygutttion, she gxamtaed gsor reguiriments
fur croati;e antergctivity methods, user interfyces
and aastructional strategines to use in tho destgne
tny, An instructiona! strategy 15 the pedagogica)
nethod used in 4 CAT lesson to ard the student an
mastering the performance objecttve,  Thore are
rany taxonomies used for anstractional strate)ias,
The une she used is by Alosst andg Trollip, ' 1n
which fiyn ditforent fnstructional strategros arn
tdentified:  tatorial, deills, samulattiony, in-
structignal jqames, and testing, The jnstructignal
strategy chosen s depeadent upon Fhe pxpo beed gy .
come,  Far sxamplo, v f new knowled jp o vagt b
Acquired by the student, then the tutgrtal steatoyy
15 often chosen,  She (hose g stmylatiar vo ey -
tional strategy.  Because the need for joarty .
transfor of trafning was s0 great for thits applicg-
tion, students had the ecequisito fundanenty]
wnowlndyo fn Phn areg and the shills roguiredg Topd
themselves to soenariaadrtyen oxerctses,  The Loy
horn, she bnew, was to select an ainstractonal
Atedategy whtoh matched aser roquirement s and 1ot
1t betaore the actual dovelopment began,



Ms. Long tren compiled tne Jesign Jdocument,
which contained a »reliminary CBT lesson dasign and
various flow diagrams. The design a!so w~as burlt
wizh a separate knowledge base from tne user inter-
face, facilitating maintendance. Altnougn there is
no licensing of instructional designers, Ms. Long
was bound by & moral commitment to produce 4 design
based upon sound instructional principles, There-
fore, she made sure that the design aocument
reflected her skills and ethical principles.
Following ccmpletion of tre document, she had the
college review the design document and provide
feedback, DOuring the review she and the subject
matter expert performad an 4analysis of th>
knowledge base and incorporated this information
along with the reviewer's changes in the nrext
iteration of the design document., She then wdrked
with the hardware/software exgert to bring up a
prototype Jery rapidly (two months! or dorrowed
nardware, Rapid prototyping facilitates the nigh-
lighting of desirable features ard pinpointing of
paotential problem areas a! an early stige 1n tne
project. Research has shown that systems shich
have been rapidly prototypod result in much lower
maintenance costs,?

The initial prototype was then tested by the
project team, revised, ind demonstrated to a fouw
highly interested faculty members. This group in-
cluded one of the furmer instructors of the course,
These faculty members reviewed the prototype and
provided not only subject matter comments but also
comments on the user interface, the methods of in-
teractivity chosen, the nardware configuration and
the instructional strategy. The simulition 1n-
structional strateqgy racetved rave raviaws, ayen
from the fo-1er I1nstructor, as di1d the uyse of the
borrowed videudisc for scenarto presentation,  Only
d very fow parts of the barrowed v ioadisc were
used for the prototyne, and 3 nuw vhleodisc reeded
to be made 1f this technrolagy was solectad,  The
cost of tne design of 1 sirulation, a5 well ag the
VIded1Se, A48 outbirnd in tnp destgn dncument,
Faculty fondback was discussed by tre project *team,
Tre nardware used f)r the prototype was revivwed,
and the ronfiguration raconmmended «0s reyvised,
deleting the use of rgital and aufio hecause of
luss vxpensive storage on the yvidendisc,  The bor-
rowed hardware was roturaed,  The design document
was revised and submrttod for approval,

Structurdl Enginenr's “ton i Construgtion

When the desiin plan aas approved by the toan
ccuncil, the engraeering firm gearad yp to bugin
actuel construction, At this point, *he design was
froZzen, They mapped out the projmct systemati-
cally, defining the saparate phases and thaon
determining when %he phases need to converge on the
schedule. The phasing highly 1ffacted the worhkers
on the projact and tre myturtdls at ‘he stte at any
one time. A project management system was used In
determining the scheduln, 41th the major and minor
tasks and tneir miloglones clogarly wdontifiod,  The
schedule reflected the separate phases and whach
ones could nccur concurrently,

Follawing the mapping oput of the schedule amg
tasks, the following were performea:

o Materials were purchasnd,

o A staggered schedqule for materials del.very
was arranqged for to minimtze any luss from
burglary at the site,

o Workers were intorv.owed and hired, to
match nueds at the various times of the
project.

e Trnams of w~orkers ~ere assamblad, with the
team foreman oriented concerning the super-
visory approach taken vy this pirticular
firm,

e The quality control plan .as enforced, to
ensure trat following the project comple-
tion tme umount of maintenance required .as
minimal and the degree of safety was maxi-
mal.

Actual construction was then performed with Joe
Fraser managing the various foremen and ensuring
that the project management chart was kept up to
Jat2. He kept the town council informad regarding
prograss relative to the announced schedule. When
rosource estimates were found to be inaccyrate, he
reported to the town council and sought 1icvice
pripr to implementing the change. He performed
quality checks following completion of each task,

Training Engineer's Step 2: Courseware Authoring
and Production

The design document was approved, an. harcware
was procurec for development and testing. Tha
fesign was reviswed once again, with the .nier-
standing that any changes from here on unuld
probably adversely affect the schedule. Sara Long
then laid out the schedu'e, divided the regquired
labor among the staff, and set milestones for in-
terim demorstrations, testing, in-progress reports,
and documentation,

Incorporated in this schedule was w~ork breing
done in parallel, in particular the pragramning
work being done at the same time 15 the videodisc
production., Since her staff did not currently in-
clude script writing and video priduction
expertise, she sought part-time employees for these
tasks. wWhen thesa employees were on board, she had
weekly team meetings to kesp informed of their .ork
and tu orient them concerning her manag:ment styla,
These meetings primarily ensured coordination and
creative inceraction among the team nemders and
also enabled Sara to write monthly progress reports
to the college's upper management.

As Sara had experience in oducational nvalua-
tton, she also wrote up an evaluation plan, lhis
plin included not only formative evaluation, 1nters
nal testing and pilot testing during the projact
but also o summative evaluation plan for the (yl-
lege at the conclusion of (he project. The
formdtive wyvaluation enasured that the softaare was
responsive to the needs of users, as well ar being
bug free. The summative evaludation was used for
deciston makirg.,  Because the sofi.are deselaper
concentrated on Jevelopment and npt tasting, shn
made herself rosponsible for ensuring that tr
nvaluation plan was followed.

When the hurlding of the courseware beyan,
Issues aross on a4 almast datly hasrs, wntch re-
quired reviowing the sstimgted schoguln and
rosourcet, as well as the basic design.  Whon
changes were determrined Lu be 1 the best intorest
of the final product, Ms. Lony prasented thoye 1y
her management prior to implementatiton,

Structurd: Fnginesr's Step 3:  Grang Opentng

Uncw the ronstructtion wis complated, the
bhridge was ready to he dedicat.d prior to use by
vohicular and pedestrian traffic, This was the by
ddy that really made the project worth all of tnn
hast work, qiving rach team memhor a fanling of
poersonal accomplishmint,  The onginser coordinatag



the grand opening with the town council and super-
vised the workers in performing last m.aute clean
up. Mr. Fraser himself was asked to give the short
dedication speech, along with the mayor, prior to
the dedication. Therefore, he wrote a script and
had it reviewed by his firm, as well as %he major.
This project was visible statewide, as the media
had targeted it for attention; and, thus, the en-
gineertng firm should attract new business if all
went well.

Training Engineer's Step 3: DOemonstration

Cnce the courseware was built and testaq ir-
ternally and with a few target users, it sas roidy
for full-scale demonstration to tre college
faculty. This project was the first (BT pro’ect,
setting the tone for the rest of the LBT dnvelop-
ment effort for the college. Therefore, this
demonstration was critical, It was also critical
to the job security of the project teum, The cour-
seware had to work; the briefirg assocrated «*n
the courseware had to be polisned. The entirg team
was involved in preparations: the instructional
designer with writing the briefing and scripring 1
demonstration taat revealed the stronrqgest sell:ng
points of the coursSeware, the hardware/softadre ex-
pert with debugging and preparing the
demonstratiun, and the subject matter expert with
assuring that the content of the briefing was 4ap-
propriate to the target audience and ~ith setting
up the briefing,

Structural Enginaer's Step 4: Maintenance

An ared no onc wan®:d %o thiank about bhe:duse
of 1ts lack of glamour is: Wwho aorrles 4d0.% the
bridge after it is dore? In fact, 31 357111 toun
like this pne d1d have sore civil anginears ano 11d
dyy-ta-day matntanance on *awn bullgings ind
propertiag, byt tney had little experionce w1th in-
spacting and performing upheep on 3 bradqe,
Thereforo, Aas p4rc 9f the project, 4 maintenance
plan nnpded to be drawn un, This plin needed ton
include not anly specifications an who prrforms
safuty chechs 4nd how often but a'so nn hgw both
major and minor repairs were to be randled, This
plan needed to be compiled with infyormation from
the tcwn council, specifying their prefaerences,
Maintenance was first considered 1n the design
phdase, and therefore this step ~as 4 natter of im-
plementing a plin *nntatiynly made earlier,

Tratning Engineer's Stup 4: Maintanance

The maintenance of coursewars 1§ becoming a
hot issue In the CBT finldg, and the Instructional
destgner was, therefore, aware of the need to
provide & maintengnce plan along with the final
praject report. The demonstration was successtul,
and she would be able to keep her position alang
with the rest of the team, They would be available
to pzrform maintenance, but they hdve moved on to
another development project and will not haye time
dllocated for mainterance, Conseauently, her main-
tenance plan required the coilege to Jeyvote
sunject matter expert, who is computer literate but
ot a programmer, to perform the matntenance,
Because of anticipation of maintendance (nmands at
the design stage, the courseware was huilt to
facilitate rapid updating of the knowlodyge base,
This kind of matntenance {3 the mas’ cummon bype,
ani the subject matter exprrt iy very capable of
performing the tash. The maintenance plin Alsu in-
cluded recommendations fuor software cuvision or
dnbugging. In this case, the arigtnal dusfign tnam
would be called upon,

SUMMARY

[n reviewing Table [, one can gquickly observe
how similar structural and training engineering are
in practice. Although the title of the major steps
may differ somewhat, the subtasks are ver, similar
in function throughout. This fact highlights the
use of applying an engineering approach to the
development of computer-based training.

In dagdition to comparing training and struc-
tural engineering, one can step back and examine it
1n light of othc~ approaches. The key to such a
comparison is defining the sZope of training en-
nineering, Training engineering is not a new in-
structional design model or a new project
management methodoloqy, but rather it is a com-
prehensive, high-level model for integration of new
tachnologres. [t is responsive to the new, added
variables with which the instructional designer now
his to deal.

Nevertheless, training engineering is also a
phiicsophy. [t is a pro-active approach to problem
salving that requires working within acceptable
rishs while striving for creativity. [t means
using available tonls in new ways and recognizes
*tat shile one stri.»s for perfection, 1t is not
required for success. It stimulates an urgency to
produce tangible prcducts that can be examined and
revised. And, finally, it clearly recognizes the
rosponsibility of the engineer to produce sound and
enduring products. Table [l summarizes these
points as five principles to be followed,

TABLE (I

FIVE PRINCIPLES FOR IMPLEMENTING TRAINING
ENGINEERING

8 Be sensitive to design-aesthetics; they arn im-
portant!

o Use rools and materials available today, not tre
promise of shat {s in “ne laboratory.

o Accept an approximate solution, within safety
talerances, a5 2 good sclution,

o Prototype and iterate,

e Rumember your responsibility for sound construc-
tion.

This prger provides only 4 hegineing o the
develgpment of tne tratning nngineering rorcants,
or elaboration of the engineering approach to the
varinous subtasks within necds Assessment, design,
and authoring is necessary, [t does, however,
roarient A dosigner's thinking and enables us to
lugp to 4 new Ieyel of accomplishmont, Instead of
resedrchers' having Lo develop a met2-laosel) ap-
prodchk to accommodate the new techanlogies, 4
proven disciplin~ that maps cver well to Mhe educy-
tton and training finld ts relind upon tn help us
naaa that leap,
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